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DETAILED ACTION 
Priority 

1. Receipt Is acknowledged of papers submitted under 35 U.S.C. 119(a)-(d), which 
papers have been placed of record In the file. 

Information Disciosure Statement 

2. The Infomiatlon disclosure statement (IDS) was submitted on 3/20/06. The 
submission Is In compliance with the provisions of 37 CFR 1 .97. Accordingly, the 
Information disclosure statement has been considered by the examiner. 

Claim Rejections ■ 35 USC § 102 

3. The following Is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or In public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1, 5-6, and 10-13 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Parameswaran et al. ("A Merged MEMS-CMOS Process using Silicon 
Wafer Bonding"). 

5. Regarding claim 1, Parameswaran et al. discloses the following claimed 
elements: 

• A method for forming microelectromechanical sensors (MEMS), wherein the 
sensors and the sensor signal processing electronics are monolithlcally 
integrated, comprising: 
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■ (i) firmly connecting a first silicon wafer having cavities formed tliereon 
with a second cap wafer having an epitaxial layer by means of high 
temperature fusion bonding via the epitaxial layer (page 23.6.1, col 2, lines 
32-41), 

■ (11) wherein the wafer composite is reduced from the second wafer towards 
the epitaxial layer, that is, to a membrane thickness corresponding to the 
micromechanical portion of the sensor or to a thickness of another portion 
of the semiconductor wafer responding to mechanical stress, and wherein 
the wafer composite is finally polished (page 23.6.1 , col 2, lines 41-45), 

■ (ill) wherein after the polishing process, the electronic sensor structures 
registered to the cavity are commonly formed along with the analogous 
or/and digital circuitries on the polished surface by means of CMOS 
technology methods (page 23.6.1, col 2, lines 45-46 - page 23.5.2, col 1, 
lines 1-4). 

6. Regarding claim 5, Parameswaran et al. discloses the following claimed 
elements: 

• A method for forming a microelectromecanical sensor or system (MEMS), 
wherein at least one sensor and an associated sensor processing electronic are 
monolithically integrally formed, 

■ (i) by bonding a first wafer comprising at least one cavity with a second 
wafer carrying an epitaxial layer by means of a high temperature fusion 
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bonding process via the epitaxial layer to form a composite of the wafers 
(page 23.6.1, col 2, lines 32-41); 

■ (ii) wherein the composite of the wafers is thinned from the second wafer 
down to the epitaxial layer and is finally polished (page 23.6.1, col 2, lines 
41-45); 

■ (iii) wherein after the polishing process at least one sensor structure 
aligned to the cavity and at least one analogous or/and digital circuit on 
the polished surface are formed by means of a CMOS technology method 
(page 23.6.1, col 2, lines 45-46 - page 23.5.2, col 1 , lines 1-4). 

7. Regarding claim 6, Parameswaran et al. discloses that the thinning is performed 
according to a membrane thickness corresponding to the micromechanical portion of 
the sensor according to a thickness of another portion of the semiconductor wafer that 
is sensitive or responsive to a mechanical stress (page 23.6.1 , col 2, lines 36-39). 

8. Regarding claim 10, Parameswaran et al. discloses the following claimed 
elements: 

• A micromechanical sensor or system (MEMS), wherein at least one sensor and 
associated sensor signal processing electronics are monolithically integrally 
formed, 

■ (i) by bonding the first wafer comprising at least one cavity to a second 
wafer carrying an epitaxial layer by means of a high temperature fusion 
bonding process via the epitaxial layer so as to form a composite of the 
wafers (page 23.6.1, col 2, lines 32-41); 
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■ (ii) by reducing the composite of the wafers from the second wafer down 
to the epitaxial layer and by polishing the same (page 23.6.1, col 2, lines 
41-45); 

" (iii) wherein a mechanical sensor structure is aligned to the cavity and Is 
commonly provided with an analogous or/and digital circuit on the polished 
surface at least partially in the thinned epitaxial layer, formed prior to or 
after the polishing process by means of a monolithic integrating 
technology method (page 23.6.1, col 2, lines 45-46 - page 23.5.2, col 1, 
lines 1-4). 

9. Regarding claim 1 1 , Parameswaran et al. discloses that the thinning is performed 
to obtain the thickness of a membrane (page 23.6.1, col 2, lines 41-45). 

10. Regarding claim 12, Parameswaran et al. discloses that the circuit structure is 
provided prior to or during bonding (page 23.6.1 , col 1 lines 5-7). 

11. Regarding claim 13, Parameswaran et al. discloses that the technology method 
is a CMOS technique (page 23.6.1, col 2, lines 45-46 - page 23.5.2, col 1, lines 1-4). 

Claim Rejections - 35 USC § 103 

12. The following is a quotation of 35 U.S.C. 103(a) which fomris the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention Is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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13. Claim 2-4 and 7-9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Parameswaran et al. ("A Merged MEMS-CMOS Process using Silicon Wafer 
Bonding") as applied to claims 1 and 5 above, respectively, and further in view of Black 
et al. (U.S. 4,463,336). 

14. Regarding claims 2 and 7, Parameswaran et al. discloses the limitations of claim 
1 and 5, and that there are electronic circuits but does not disclose such circuits are on 
that side of the epitaxial layer that faces the cavity after the bonding process (Fig. 2). 
However, Black et al. discloses forming electronic circuitry structures on the side of the 
epitaxial layer that faces the cavity after the bonding process (Fig. 8-9; col 5, lines 25- 
55) for the advantage of creating a reliable, electronic pressure sensor which can be 
mass produced at low cost (col 1, lines 41-45). Therefore, it would have been obvious 
to one having ordinary skill in the art at the time the invention was made to modify the 
invention of Parameswaran et al. with forming the electronic circuitry structures on the 
side of the epitaxial layer that faces the cavity, as taught by Black et al., so as to create 
a reliable and low cost electronic pressure sensor. 

15. Regarding claims 3 and 8, Black et al. discloses that the electronic structures 
formed on the side facing the cavity after the wafer bonding process extend to the 
polished side to form electrically conductive channels (Fig. 8; col 5, lines 25-55). 

16. Regarding claims 4 and 9, Black et al. discloses that the electronic structures 
created at the side facing the cavity comprise specific sensors in particular for the 
analysis of the medium located adjacent to the membrane in the cavity (col 6, lines 34- 
40). 
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Conclusion 



1 7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Tilmans et al. (U.S. 6,297,072 B1) discloses a mettiod of 
fabricating a microstructure having an intemal cavity. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Reema Patel whose telephone number is 571-270- 
1436. The examiner can normally be reached on M-F, 8:00-4:30 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Lebentritt can be reached on 571-272-1873. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Infonnation Retrieval (PAIR) system. Status infomnation for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infonnation for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EEC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated infonnation 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

RSP SCOnB.GEYER 
5/11/07 PRIMARY EXAMINER 




